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[^frf§:£Og2B] 

BStoOUHcliWES 1 T^Sg SOiifii^x-Mvf fu&> 

fuf ess 1 &ism 2 coiifi>-x f-A^i*figp t Btrisn i r 

m2<7)jlflv-X-rA<7)^figPi:tC^gt-ri, SAWfaT* 
UfV-t. Wia^3<50jlfi^xf-A<7)jMfia5fc^figBi: 

[ lt*« 2 ] Ml Big 1 31 2 Oilft -/Xf AcOjIft 
fi-^5:iiii[S-ti:.|.mii07^^^. mrffiiiS3<7)»fi>-x 

Sg3tfoafi^X^A^fffi-f-2-3iii$-tt 1,^3(7)7 -f 

[1**^3] BUieSAWr'j.r^^-^ti. SAW? 4 
A'**, iSSAW^/i^icffi^ft&ffcig^^i: 
4>£ & .1 £ ^ t § St 1 £> 6 v ^{ili^JS 2 lc 

[ 11*^4 ] iift^l^(c{il5IEm l ;n>^m3 oiifiv- 
x^AvvtftA^^iMm^^ 

iSM 1 ^^Scofflfl^XxAc^^rfW^frlW-S ^ 

-fri^^Hft, B?iemiat>'m2^5ifi^x^Ao^fi 
•thm i o«jiji&x-r -y j-t . mriesi i coafi>-xf-A 

<7«fia3 £ milSlg 2 cofflfi is x r- Acogff SB t izftffit 

tiz$h.fzm Hzmmncom* &mi nmm 3 <r>mm >-x 
less i at^m 2 tfOitiajSEx f - . Mvicmrf e s a wf 

com? t . tineas i st^ss 2 cos jujgx tc 

lilies A w? J .y°ls?W-Uc7)m=?$:fti&L, miim 
lRV : m2C0mm : ^.^ -y?\ MtfgSAWfaT 

c ii^ji 6 3 nt*js i flsinaai 5 o v v**juwce* 
m=e v x.-)Vfrt>%& mriem i nmm s commy 

Xy-£.cr>yuyh^y\ i &b. msminsss3<om(s 

isXTJ±cr>mm&t . mes i nmm 3 commyxy-^ 



[000 1] 

&T/*tizm^ti&®temmm&tziRL. mz. 3-?cr> 
mzczmmisxrA. izmm^im^mm^ v ^. -turn/ 
zti*m^tz&m»mmmmzm-t& . 

[0002] 

ftWfommimsb uo mmcorn 

tt&HWL CTxffl. 8GHzHr£tefflL*DCS(Dig 
ital Cellular System). 1. 9GHz^i5MLitP 
C S (Personal Communication Services) ,. SX/9 0 0 
MHzfJfSIL^GSM (Global System for Mobile 
communications) b XMtW "JIBS: h 'J TVkKy Kflg^ 

[ooo3lii2ti, — $6<>S: h u r/^N'y Kflt^m 
izm^mcr,m^^mmmm3<7)mm^x^Mz, 1. 

8GHz^DCS, 1. 9GHzf(7)PCS, 900 
MHzfcOGSMi t^%^C0— 0lJSr*L/itcOT'fc 
6. 

[0004] b o t/w<> ^immm^y n^My 

ft^X-f 7f3a-3c. Iia^2<7)LC7^1- 
^4a, 4b, ^l^jlI3«SAW7^^5a-5 

•f 1 tC^-TS i: i: SftO^tcfiT yft 1 
^OSfffi-^-SrDCS. PCS^SV^SGSMcO^-riX 
*»Kr»E-r4!5kB*ffla. $l^li»X-f -y^3 a 

SSfiWWfciWJJftiSfftB, »2<0jS[ffl»X>f y^-3 
b!2. DCSco^dgPRxdHfc PCSOgffgPRxp 

wt&woai&tftB. m3<^mmmx-( 7f3di 

G SM<7)iMftg&Tx gffllfc ^mgPRx gffli: ZWOWiZ. 
Z&BZZtL^ixm? . Sl(7)LC7^^4all D 
CS. PCS<93*fIfi-f-£fflia£i*\ iMfifi^iSifjS 
^JS»§^T Sfftg. lg2<0LC7 -<7W^4b{2. GSM 

fSSSr-ett-fixffld. !fll<7)SAW:7 4./l^5a{2, D 
CSOSfifl^-Sraia^^. Sff fl-^-^O ft 13 $ 
•tfSf&l. i2^)SAW7^^5bli PCS^Sft 

^3cOSAW7^;P^5cl2. GSM^ftfi-^S-iiii 
12. micO^^X^ -yf-3alCTiMflgPTxdpffl!|Sr 
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PCSfflflcOSSltfJX-f y^-3a£jM9. » l tf>WJSifc* 
-f *f-3afcTWMH»:t>(CLT*2»*H*>U 
•ytSbtiO, *20SSfflifc*-r <yf-3b£TDCS 

ogfggpR x d ffli £ ^ yt: L l co s a W7 ^ ;u ? 5 

aSr^LTDCSc7)S«SERxd(Cj||^. PCS 

[0006] &v>t\ GSMcr ) ii t * ! zmmt&. mmcr> 

*iSV\Z LTS 2 c7) L C 7 /l^ 4 b £ ffliS LfciUfaSB 
Txg*^OjIfifl^Sr^7-k^-^2^iI'9. 

?-p-2T#EU Tyx^l*^<0g«ffi-^£SS3^ 
/fi&X-*'yf-3c(C}M>5, W.3<r>mm%L^ yf-3 etc 
TgffiSBRx gdSr^Vt LT^3<7)S AW7 -f /U^ 5 
c Srfl- UT G S McO^ffgPR x g fcjMS . 
[0007] 

[ swiawifc l «t a t •* h mm ] t £ ±tese*o 

dzXtHf „ 3-^cOia^X-f •y^Srffl^TV^*:*'). -£ 
cO^SSx-f >y S *W jf- h* vmtf'Mta < k 

[0 0 08] Ztl^tHDfJ V<7fflft£fflW 

[0009] *HB>H±, d $rl8IH£**f8W-£fc 

[00 10] 

tthW- 1 7b^3 c^fl^Xf-Ac^u y hxy 

tern i ft^s 3 toiifi^xf- a vvfft^a^coisfifi-si- 

4>o»m-**i9iESi i bm^3 oiifi^x^A 

2<nwmi'^j*<nmmbmi?m 1 ai^B2ewni>' 
xxA^sffgPi: cater** i <Dmmm.^ v + t. 

xAtfOSfigPtlC^-jB-rS S AWfa71/;tt . MIS 

* 3 ^iim^x^ Ao&ftgp Sftss t teJHt-r * m 2 



ft 1 StfSS 20Mfl^X7%kOM{im^£ffl$£ 

<n^mm^m&^^:hm3<r)y * >v? \ <o^<th 

[0012] 4fc, 3MB^MSt£eS'*~*ii. ffifB 
SAWxj.7"l/^tfii. SAW7-f;^t, RSAW7 

[0013] stcxnnKffit^e^jL-Aii, iim 

m i 2 wiifi^-xxAcoiMfigPi: tfrie^ 1 at^s 
2 ^aft^x^A^ftgp^ t^mrr 1 ^«jh*x 

4-yf-i:. MISmic r )jifiv-XxAt0SftgPi:H>rl£^2 

m-?hm2<n^mm^ y^bx-mm.^tifzs.^izmm. 

§k<7)m%&miJbmH3ff)Mmi'X'rJ±(Dyuyh^y 
[0014] *^BBfiO^^^'i-;Wi. miie 

«*^ic . mz-f4TV9 w±x com? t . mzm 1 
[0015] *s^a&iMtiffliigira. ±3s^^in^ 

^ ^' a — ^>^r S miB^ 1 3 comm 
^ovhxyHgpi:. 1uiemi^^3coaft>-x^A 

t , mzm i Tbsm 3 oiift^x^ A-wmim 
tffitzkzumt-rh. 
[ooi6] ^WRcommsk^i; *.—Mzi.ta,i. 

7l'??k&m*.* ^l^jlfiv-X^Ac0gftgPi:^2 
wam^XxAcoSft^tO^StSrSAW^iTt'^-^ 
T-trafc^. »S&X-f ■yf-WtSc^M^-TvI fc^"T'^ „ 

[0017] ^BHo^is^affisis^intf , imt 

[0018] 
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[OO19]01(i, *mi<7)&m%Z*: 
— ^jS£0"JcO7'd y 9WX'foh . iSJSigPE ^'a.-^ 1 0 
(4. r>f7V?in 1. IlS^2^iSMtX^ -y^- 
12, 13. SAWfA7l/?tl4. *1&V»2» 
7-f;P^T'$>S^lS.T/ll2^LC7-f/P^l 5, 1 
6. ^3c7)7^yU^T'*l>SAW7-f;P^l 7 
0. ^1^3^3 0Jiftv-XT-A-C$)SDCS (1.8 
GHzf) . PCS (1. 9GHzf) , GSM (90 
OMHzS) <07n^hx^h*gPTfci.. 
COO 20] *LT. lcomi^-K-h 
PI ldiryftANT^', S§2cO;tf-hP 1 2(C(4 
mi&immtiiXj -yf-l 2comi<?)^-hP2 1#. 
3 CD*f- h P 1 3 ^{±m 2 SDiSJf $U 4 >yf-l 3<?)|gl 

h P 3 1 # *l4 . 

[002 1] ttz. MH^tUKkX^ >/f-l 2<0|&2<7> 
iK-NP22Cttil(?)LC7^^1 5i0^1O*f- 
NP5 1#. ^3fiO^-hP2 3{CttSAWTJLTl^^ 
■9" 1 4 Olg 1 «0tf- h P 4 1 *»*#l-Wt«KSit* . 
[0 0 2 2] S1(7)LC7^^ 1 5c0^2c7) 

iK-hP52tliDCSkPCSt cOftMO^flgBT x 
dp* 5 . SAWf ,x7V?Hf 14^S^S2&Z>l^l3<7)tf , - 
^P42, P 4 3 CliDC S<0Si»R x d&^P C S 
OSfiSBR x P tf*tL&v&mZtl& . 
[0 0 2 3] tfc, &2<7mmtkX4 vf-l 3c7)^2C0 
^-hP32i:(±^2^)LC7-fW 1 6<7)gSl<93tf— 
bP6 1 S3W-hP3 3CliSAW7^^1 
7 OH 1 CD*"- h P 7 1 &*tl<eft£iE8*l.« . 
[0 0 24] »2«LC7<M 1 6C7)^20 

^-f-P6 2(C(4GSM<7)iI{igffTxs#\ SAW7^ 
/P? 1 7c0^2^*f-hP7 2(C(4GSMc0^flg&Rx 

[0 0 2 5] 02 HUCStHJBft^S^a-^tai 

(4. lgl~~§l3<D;K-hP 1 1-P13. Ay¥7-9L 
11, LI 2. &lA'r?yx>"9-C 1 1~C 1 5£«;t 
S. 

[0 0 2 6] •£ LT. »l*)sK-hPl l£iS2<7);K- 
hP 1 2t0«It3>'f>'tC 1 1 , C 1 2*Wijm 

[0 0 2 7] ttl, Il^-hPl l^S^CO^-h 
PI SfctfDHWcSPltfMV^tPLl 2fcSSl03>'7 f 

1 4 k*»^*4*jaigis36qjN»sit. znsmm 

HS»i3W-hPl SIA^l^ayfytC 1 5£ 

[0028] -t^irh^ mio#—hP 1 1 tm2<n# 

-bP 1 2fc<0fg(C(4. DC S ( 1 . 8GHzW »tf 

PCS (1. 9GHzf) <^m ; gmim$:i&&2it&w 1 



mm&y < ivfimfB&ix. m 1 hPiit$3 

C5D^— hP 1 3 Osteite. GSM (900MHzf) 

hz\h\,ztch» 

[0029] 03(4. @i m^txm/ee^^—^m 

mmx-i -yf-1 2(4. S1~I3W-NP2 1-P2 
3. WfPB^Vc 1. ^*-KDl 1, D12. 
^^L2 1 ~L 2 3,3 yfVtC 21, C22. X 

[0030] -?-LT. micr)X-bP2 1tm2C0#— 
h P 2 2 i oBfcry - F#JB 1 <0^— h P 2 1 «te$r 

-KDi 1 izliA y/?^L2i y^y-y-c 2 1 

FD1 lcoSS2cO--K-hP2 2ffll. r=Sr*>*>*V-Htt 

[003 1 ] ttz. micr>tf-bP21 tm3<r>7i<-b 

P23t<7)mzj >y7?L2 3tfmwtzti. jyy? 

?L2 3<0l3«#-hP2 3(0(4^ KD 1 2& 
l*3>'T>'^C2 2*^LTS8IIS*l.. ^t-b'Dl 
2f)77- H tnyf^tc 2 3 fcO»Hb£tettffifiLR 

1 £*I"LT*HIWFFV c 1 jWftW-fcfl.* . 

[ 0 0 3 2 ] 04(4. 0 1 IZ^-f&fflM.^iSj.-jUZffi 

mt&m2cr>mm%iX'( •yj-co\3\s$mz'h&. m 2 cots 

JU&X-f -vi-l 3(4. W.l-~W.3cr>tf-bP 3 1~P3 
3. M«fVc2. ^^-KD2 1 , D22. 4 y 
V79L31, L32. 3yfyfC3 1. &tflgfiiR 
2S:fili.4. 

[0033] -f- LT. §Sl^;K-hP3 lb$b2<7)#— 
NP32t «:ry- b'#*ffi 1 cotf"- b P 3 1 
SJ:d(cr^-FD2 l#fgBg£ft.g>. yj?S- 
— KD2 leo*2tf)itf-hP3 2||, i-=5r;b*># Y-^* 
^4f-3-? n^;l/rS>.|>^ >-:T? ? L 3 1 2r^-LTStlfi 

[0 0 34] ifc. micD#:-bP3 1 t$3^-h 
P 3 3 t^MizA yy7?^32imM3:ti. Ay ¥9 
3 2<7)H3<50-+f- h P 3 3ffl!l(4r-f *— b'D 2 2R 
tfny^fyvc3 lZjYLXtmZti. V4*-bD2 
2<r>TJ-btziy-ry*rc3l t<nmfc&tei.mm 

2 ZftLXfcmVm^V c 2tm»t>ti&. 

[0035] 05(4. miiz7F?-mmwi* : Jx.~iv*m 

m-&SAW7' J .7°l>7ycO®S&mX'$ ) &. SAWfa 
TV9^T\ 4(4. mi— ^3--K-hP4 1—P4 3. S 
AW7>f/^SAWl, SAW2. -f>^^L4 1, 
L4 2. Stf3>'7 f >"9-C4 l-C44Jii. SSltfj 
^-hP4 1 h%2<r>-X—bP A 2t«C. nyfv 
tC4U, SAW7^^SAWU. 
14 lfc*«ii5!S«3*U IlcO^-hP4 lfc»3<0 
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#—hP43t<7)mz. 3Vf>tC4 1t, SAW7 

4 )v-9 saw 2 1 . mmmkw. i42t tfw.mmmz 
[0036] {mmmrni 4 ir 

lc0PIStf3yfytC4 2, C4 3^LT/7>'HK 

42JSOfzi>7 : >*rC44bfrhtc r ). -i-yytfLA 
2 COS AW7 ^;l/^SAW2W { 3yfVtC44 

[0037] znm. wmmm. 14111 m2<o;i? 

-hP4 2C^$il^DCSc7)^ ( 1 . 8GHz 
3?) T'SAW7>( /l^SAWlcOATM >f-^yx*>' 
fflmzft&Jiolz^ J>y7?L4 1cr>J>y7?yx 
m&Tf 3 >-r yVC 4 2, C 4 3 ^^afflT&^ix-eixM 
iR3*rO>4. H«(C. fiffi^gtl4 2{4. m3<o 
^-hP4 3^jf^!$^PCStfO^ ( 1 . 9 GHz 
^) -CSAW7^^^SAW2^A73-f ^tf— fyxtf 

fflMztc&koi.z. 4yy7-?L42<r>4y-r-79yx 

mmf n y^fy*rc 4 4 <^m-m.mifi^ix^ixmm.^tix 
[oo38]i6it mnz7F.-tmmm^^-)^m 

1 5ti. mi „ m2*-]-P5 1 , P52.-f 
V/?^L51, L52M3yfVfC51-C53 

[0 0 39] *LT» $l^-hP5 lk»20dr- 
hP5 2i:cora{c, ^fy^^LSlM'nyfVtC 
5 l*>£>3r&M?iJ[e]S8fc. -f >^^L5 2SU : 3yf 

nmm^wgt&wziy^y+rc 5 3 ^tf-L-ciita;* 

[0040)1711 01^-r»^& ; E:^ J u-7l^S:« 

&tf-&m2<7)LC7 j ju?co®$&mT$>&. m2coLc 

7-^^^ 1 6{i„ ^1 , %2X— KP6 1 , P6 2. --f 
yy? 9 L 6 1 &tf=T ^t-*>-9-C 6 1 ~C 6 3 £{f;t 

[0 04 1] -etT, mi<?)^-hP6 1 tg2W- 
hP6 2i;^(C, -f y^^L6 l^l/n^T-'^C 

S38#3yfytC6 2, C6 3£:frLT&ifi$:ft.£. 
[0 04 2] 128 fi, Hl^HS&^JfcSr^-t&dSJai!^ 

;H Oii, WJfftl 8£#*. «*ttl 8fc« s 

12, nyfytc 1 i~c 1 5, micr>mmwLX4 

f-1 2(7)^ yf??L2 1 , L23, ayf^tC2 
2. %2<rmfm.*.4 yf-1 3CH V^^L32. a 
y-T>tfC3 1. SAWfa71/?tl4^>^^ 
L4 1 . L42. 3yf>tC42~C44, SfilcOL 



Cy -nV9 1 5cO-"f y?7?L5 1 , L52, n^r^ 
tC51~C53, m2iOLC7 -f/l^ 1 6^)-f 

^L6i. 3 yfnc 61-C63 

[0043] 1 8cO*ffi{C<±. ft 1 CDiWU 

ifcX-f yf-1 20^ HD 11, D 1 2. 4V?9 
9 (1-3—?U>V) L22, 3yf>tC2 1, ffifit 
Rl - 3S2c0iWU$X>f yf-l 3co^-f3f-FD2 1 , 
D22. 4yy?9 (1-3-?3-<(JU) L3 1, ffifitR 
2, SAWfa71/7tl4«SAW7-f;^SAW 
1, SAW2, 3yfVtC4 1. SAW7^^17 

[ 0 0 4 4 3 1 8<0«B5a»4>fiiBfc:3S*t 

T . 1 8ffl<9J'MWPT a-Tr #X ? U - VEPJgiJ&i:' 
T'-e:fc.m^)££;h.£. ^-Lts JWfTa, Tbli 
SAWfj71/^tl 4^2^— VV 4 2. fl-&i§ 

c «S& 1 OiS/SiSX-T 7 f 1 2«0»MW»frfV c 1 N 
?hS5Sg^ 1 Td(im2cOLC7-<;U^l 6<Djg2C9;tf-l- 
P62, *MWffFTf miiOLC7-(/^ 1 5com2 
<7)*T- NP52, ^Sg^T g Mm 2 <r)Hm®.Z. 4 -y ^ 

1 3cr>mm^yc 2. jUBH&fp usr^ r 1^-9- 1 

lcomicO^-hP 1 1. ?f>»Frk. T 1 {iS AW 
7>r;l^l 7<03fS2<Otf'-hP7 2. ^SBSg^Tn, T 
oliSAWfa7l/^1C14^3W-hP43, ft 
aOSH^Te. Th, Tj, Tin, T P , Tq, Tr&? 

jyYvgrf-tKh. 

[0045] 4fc. «f*18±fctt, «Jlttl8<DSI 

bl :r 20 og6B»2oi. 20 2 tmmik 

[ 0 0 4 6 ] 139 ( a ) —09 (h).ilO (a)~ 

Iio ( f ) (i. ms<omM%L : tiS2.->v<?>ffl§te*m 

j&?"s#sit!ffcJi<9±ffiia. 010 (g)(i. 1110 

*»4>*4* i-fi4 commfom l 8 a- 1 8 n ^±*^ 
U 1 0 0 0°CVJT<O%m&g.X'mfcLfz 
±TSr iSt'-r^. d h J: O^-Ti. . -*-fr*>^ S 
140^«#:«18n*<a@#:18<7)aiiJli:^i9. 
1 1 8 a 1 8cO*T®i: ^S. 

[ 0 0 4 7 ] ft 1 <7>mWfoM 1 8 aOjJiKli. ^hgSffi 
^Ta-Tr*^^§ixS. ft2, »4»V»1 

3<?>2%mfcm 18b, 18d, 18 m£7)±ffl{c{i, 
y KmfliG P 1 ~G p 3 & fc. 

^3— mi o—mi 2c?>mw&mi 8 c— 1 8 

f . 1 8 j ~ 1 8 1 Wimizli^ a yy-'y-rmMC P 1 
~C p 1 9 tf*tl*ttfOlt&tl& . 
[0048] Zt>iZ^ »7~~*908HMWil 8g- 1 
8ic7)±®W±, XMJ 7 77-fyttSTl-ST2 
6 ***<1W»JS$*1 S . * . J(S 1 4 C0|^«#:il 1 8 
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[0049] Sfeic. ^14cof^«#:iiOT® (010 

( g ) 1 8 n u ) iza, mmm scomwiztsmz 

tl&yj Jf-KD 1 1 . Dl 2, D2 1 . D22, > 
^^L22, L3U a>-xyHfC2 2, C41.S 
8tRl. R2„ SAW7-f/^SAWl, SAW2. 1 

1 4 <T)Wm.Wm 1 8 c ~ 1 8 n fcfcL m^iitm 

too 50] £<o«k'3&«aT\ ^ru^ti 1^ 

T4, ST1 3, ST2 2T\ -fy^^Ll 2 (02 
#H?J h ij „ y^flgST 2 , S T 1 1 . ST 

2 1?%tl-?tlBf&Ztlh. 3>f>tCl 1 

(02#eg) #3 y?y*mMc pi6, Cpi7, c 
p 1 9T\ nyfvtc l 2 (02#Bg) ^'ayf>t 
lSCpl6, Cp18, Cpl9T\ nvfvtci 

3 (02#BS) * i 3V7-'>"9-«flgCp4i;^5>K«fi§ 
Gpl, G P 2fcT\ 3yf>tC14 (02#BB) # 
3yfytHCp7, Cp8. Cpl2T'. nyfy 
tf-C15 (I2ti) W-3 Vry *m.mCf> 7, Cpl 
2t7'7>'KliGpl, G P 2tniimM^ 

[00 5 1] mioO&MtiiA'l -yf-1 2<7M y 

r??L2 1 (03#B§) *^hU-yr5^y«fiiST 

7, ST17, ST25T\ >fy^^L23 (I22# 
M) ^Xh'JyT^^yltSTS, ST1 2T^W 
:ft-^j£$;f7.£. tfz. ayfy^rC22 (H3#l) # 
ayfvtliCpSt^yKllGpi, G P 2fc 

[0 0 52] W.2cr>mm&.^ -y^l 
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PROBLEM TO BE SOLVED: To provide a high 
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module. 
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Cellular System: 1.8 GHz band), the PCS (Personal 
Communication Services: 1.9 GHz band), and the GSM 
(Global System for Mobile communications: 900 MHz 
band). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A RF module which compound-ized the front end section of the 1st thru/or the 3rd 
communication system which is characterized by providing the following, and with which frequency 
differs mutually A diplexer which distributes an input signal from said antenna to either of said the 1st 
thru/or 3rd communication system in the case of reception while combining said the 1st thru/or sending 
signal from one of the 3rd communication system with an antenna in the case of transmission The 1st 
RF switch divided into the transmitting section of said 1st and 2nd communication system, and a receive 
section of said 1st and 2nd communication system A SAW duplexer divided into a receive section of 
said 1st communication system, and a receive section of said 2nd communication system The 2nd RF 
switch divided into said the 3rd transmitting section and receive section of communication system 
[Claim 2] The 1st filter which passes a sending signal of said 1st and 2nd communication system, the 
2nd filter which passes a sending signal of said 3rd communication system, and a RF module according 
to claim 1 characterized by having at least one of the 3rd filter ** which passes an input signal of said 
3rd communication system. 

[Claim 3] Said SAW duplexer is claim 1 characterized by consisting of an SAW filter and a phase 
converter article connected to this SAW filter, or a RF module according to claim 2. 
[Claim 4] While combining said the 1st thru/or sending signal from one of the 3rd communication 
system with an antenna in the case of transmission A diplexer which distributes an input signal from 
said antenna to either of said the 1st thru/or 3rd communication system in the case of reception, The 1st 
RF switch divided into the transmitting section of said 1st and 2nd communication system, and a receive 
section of said 1st and 2nd communication system, A SAW duplexer divided into a receive section of 
said 1st communication system, and a receive section of said 2nd communication system, It has the front 
end section of the 1st thru/or the 3rd communication system which consisted of the 2nd RF switch 
divided into said the 3rd transmitting section and receive section of communication system and with 
which frequency differs mutually. Said said diplexer, the 1st and 2nd RF switch, a RF module 
characterized by being compound-ized by layered product to which said SAW duplexer comes to carry 
out the laminating of two or more sheet layers to a list. 

[Claim 5] A RF module according to claim 4 which contains all elements of said diplexer, and said 1st 
and 2nd RF switches in said layered product, contains some elements of said SAW duplexer in a list, 
and is characterized by carrying the remaining elements of said SAW duplexer in said the 1st and 2nd 
RF switch, and a list. 

[Claim 6] A mobile communication device which has with said 1st [ the ] which consists of a RF 
module according to claim 1 to 5 thru/or the front end section of the 3rd communication system, said the 
1st thru/or transmitting section of the 3rd communication system, and said the 1st thru/or transmitting 
section of the 3rd communication system, and is characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the mobile communication 
device using a RF module and it available to three different communication system especially about the 
mobile communication device which used a RF module and it. 
[0002] 

[Description of the Prior Art] The triple band cellular-phone machine which can operate is proposed as 
current and a mobile communication device by DCS (Digital Cellular System) which used it, two or 
more frequency bands, for example, 1.8GHz band, PCS (Personal Communication Services) which used 
the 1.9GHz band, and GSM (Global System for Mobile communications) which used the 900MHz band. 

[0003] Drawing 12 is the block diagram showing the front end section of a common triple band cellular- 
phone machine, and shows an example at the time of being referred to as DCS of a 1.8GHz band, PCS 
of a 1 .9GHz band, and GSM of a 900MHz band to the 1st thru/or the 3rd communication system with 
which frequency differs mutually. 

[0004] The front end section of a triple band cellular-phone machine is equipped with an antenna 1, a 
diplexer 2, the 1st or the 3rd RF switch 3a-3c, 1st and 2nd LC filters 4a and 4b, the 1st, or 3rd SAW 
filter 5a-5c. A diplexer 2 bears the duty which distributes the input signal from an antenna 1 to either 
DCS, PCS or GSM in the case of reception while combining the sending signal from either DCS, PCS 
or GSM with an antenna 1 in the case of transmission. The duty and 3rd RF switch 3c to which the duty 
and 2nd RF switch 3b to which 1st RF switch 3a switches the transmitting section [ of DCS and PCS ] 
and receive section side of DCS and PCS switch the receive section Rxp side of PCS the receive section 
Rxd side of DCS bear the duty which switches a transmitting section [ of GSM ] Txg, and receive 
section Rxg side, respectively. 1st LC filter 4a passes the sending signal of DCS and PCS, and the duty 
and 2nd LC filter 4b which attenuate the higher harmonic of a sending signal pass the sending signal of 
GSM, and bear the duty which attenuates the higher harmonic of a sending signal, respectively. 1st 
SAW filter 5a passes the input signal of DCS, the duty and 2nd SAW filter 5b which attenuate the 
higher harmonic of an input signal pass the input signal of PCS, and the duty and 3rd SAW filter 5c 
which attenuate the higher harmonic of an input signal pass the input signal of GSM, and bear the duty 
which attenuates the higher harmonic of an input signal, respectively. 

[0005] Here, the case of DCS is first explained about actuation of a triple band cellular-phone machine. 
In the case of transmission, after combining with a diplexer 2 the sending signal from the transmitting 
section Txdp which turned ON the transmitting section Txdp side in 1st RF switch 3 a, and passed 1st 
LC filter 4a by delivery and the diplexer 2, it transmits from an antenna 1. In the case of reception, the 
input signal which received from the antenna 1 is distributed by the diplexer 2. The input signal from an 
antenna 1 to 1st switch 3a by the side of DCS and PCS Delivery, A receive section side is turned ON in 
1st RF switch 3a, the receive section Rxd side of DCS is turned ON in delivery and 2nd RF switch 3b at 
2nd RF switch 3b, and it sends to the receive section Rxd of DCS through 1st SAW filter 5a. In addition, 
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also when using PCS, it is transmitted and received in the same actuation. 

[0006] Subsequently, the case of GSM is explained. In the case of transmission, after combining with a 
diplexer 2 the sending signal from the transmitting section Txg which turned ON the transmitting 
section Txg side in 3rd RF switch 3c, and passed 2nd LC filter 4b by delivery and the diplexer 2, it 
transmits from an antenna 1 . In the case of reception, the input signal which received from the antenna 1 
is distributed by the diplexer 2, in delivery and 3rd RF switch 3 c, a receive section Rxg side is turned 
ON and the input signal from an antenna 1 is sent to the receive section Rxg of GSM through 3rd SAW 
filter 5c at 3rd RF switch 3c. 
[0007] 

[Problem(s) to be Solved by the Invention] However, according to the triple band cellular-phone 
machine which is one of the above-mentioned conventional mobile communication devices, since three 
RF switches are used, at least six number of the diodes which constitute the RF switch is needed. 
Consequently, the power consumption of a triple band cellular-phone machine increased, and there was 
a problem that the time of the cell carried in a triple band cellular-phone machine became short. 
[0008] Moreover, the mode of operation which controls actuation of each diode also increased, and there 
was also a problem that a circuit became complicated. 

[0009] This invention is made in order to solve such a trouble, and it aims to let power consumption 
offer the mobile communication device using the RF module and it which can miniaturize a circuit few. 
[0010] 

[Means for Solving the Problem] In order to solve a trouble mentioned above a RF module of this 
invention While being the RF module which compound-ized the 1st from which frequency differs 
mutually thru/or the front end section of the 3rd communication system and combining said the 1st 
thru/or sending signal from one of the 3rd communication system with an antenna in the case of 
transmission A diplexer which distributes an input signal from said antenna to either of said the 1st 
thru/or 3rd communication system in the case of reception, The 1st RF switch divided into the 
transmitting section of said 1st and 2nd communication system, and a receive section of said 1st and 2nd 
communication system, It is characterized by having the 2nd RF switch divided into a SAW duplexer 
divided into a receive section of said 1st communication system, and a receive section of said 2nd 
communication system, and the transmitting section and a receive section of said 3rd communication 
system. 

[001 1] Moreover, a RF module of this invention is characterized by having at least one of the 1st filter 
which passes a sending signal of said 1st and 2nd communication system, the 2nd filter which passes a 
sending signal of said 3rd communication system, and the filter [ of** the 3rd which passes an input 
signal of said 3rd communication system ] **s. 

[0012] Moreover, a RF module of this invention is characterized by said SAW duplexer consisting of an 
SAW filter and a phase converter article connected to this SAW filter. 

[0013] Moreover, while a RF module of this invention combines said the 1st thru/or sending signal from 
one of the 3rd communication system with an antenna in the case of transmission A diplexer which 
distributes an input signal from said antenna to either of said the 1st thru/or 3rd communication system 
in the case of reception, The 1st RF switch divided into the transmitting section of said 1st and 2nd 
communication system, and a receive section of said 1st and 2nd communication system, A SAW 
duplexer divided into a receive section of said 1st communication system, and a receive section of said 
2nd communication system, It has the front end section of the 1st thru/or the 3rd communication system 
which consisted of the 2nd RF switch divided into said the 3rd transmitting section and receive section 
of communication system and with which frequency differs mutually. It is characterized by being 
compound-ized by layered product to which said SAW duplexer comes to carry out the laminating of 
two or more sheet layers to said said diplexer, the 1st and 2nd RF switch, and a list. 
[0014] Moreover, all elements of said diplexer and said 1st and 2nd RF switches are contained in said 
layered product, it contains some elements of said SAW duplexer in a list, and a RF module of this 
invention is characterized by carrying the remaining elements of said SAW duplexer in said the 1st and 
2nd RF switch, and a list. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/10/2004 



Page 3 of 8 



[0015] It has a mobile communication device of this invention with said 1st [ the ] which consists of an 
above-mentioned RF module thru/or the front end section of the 3rd communication system, said the 1st 
thru/or transmitting section of the 3rd communication system, and said the 1st thru/or transmitting 
section of the 3rd communication system, and it is characterized by things. 
[0016] In order according to the RF module of this invention to have the diplexer, 1st, and 2nd RF 
switches and SAW duplexers and for a SAW duplexer to perform separation with a receive section of 
the 1st communication system, and a receive section of the 2nd communication system, the number of 
RF switches can be reduced, consequently the number of diodes decreases, and it becomes possible to 
cut down power consumption of a RF module. . 

[0017] In order to have the front end section which consists of a RF module which can reduce power 
consumption according to the mobile communication device of this invention, reduction of power 
consumption of the mobile communication device itself also becomes possible. 
[0018] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with reference to a 
drawing. 

[0019] Drawing 1 is the block diagram of one example concerning the RF module of this invention. The 
RF module 10 consists of 1st and 2nd LC filters 15 and 16 which are a diplexer 1 1, the 1st and the 2nd 
RF switch 12 and 13, the SAW duplexer 14, and the 1st and 2nd filters, and SAW filter 17 which is the 
3rd filter, and is the front end section of DCS (1.8GHz band), PCS (1.9GHz band), and GSM (900MHz 
band) which are the 1st thru/or the 3rd communication system. 

[0020] And the 1st port P21 of the 1st RF switch 12 is connected to the 2nd port PI 2, and the 1st port 
P31 of the 2nd RF switch 13 is connected to the 3rd port PI 3 for Antenna ANT in the 1st port PI 1 of a 
diplexer 11, respectively. 

[0021] Moreover, the 1st port P51 of 1st LC filter 15 is connected to the 2nd port P22 of the 1st RF 
switch 12, and the 1st port P41 of the SAW duplexer 14 is connected to the 3rd port P23, respectively. 
[0022] Furthermore, the common transmitting section Txdp of DCS and PCS is connected to the 2nd 
port P52 of 1st LC filter 15, and the receive section Rxp of the receive sections Rxd and PCS of DCS is 
connected to the 2nd and 3rd ports P42 and P43 of the SAW duplexer 14, respectively. 
[0023] Moreover, the 1st port P61 of 2nd LC filter 16 is connected to the 2nd port P32 of the 2nd RF 
switch 13, and the 1st port P71 of SAW filter 17 is connected to the 3rd port P33, respectively. 
[0024] Furthermore, the transmitting section Txg of GSM is connected to the 2nd port P62 of 2nd LC 
filter 16, and the receive section Rxg of GSM is connected to the 2nd port P72 of SAW filter 17, 
respectively. 

[0025] Drawin g 2 is the circuit diagram of the diplexer which constitutes the RF module shown in 
drawing 1 . A diplexer 1 1 is equipped with the 1st - the 3rd port PI 1-P13, inductors LI 1 and L12, and 
capacitors C11-C15. 

[0026] And the series connection of the capacitors CI 1 and C12 is carried out between the 1st port PI 1 
and the 2nd port PI 2, and those nodes are grounded through an inductor LI 1 and a capacitor CI 3. 
[0027] Moreover, the parallel circuit which consists of the 1st inductor LI 2 and 1st capacitor C14 
between the 1st port PI 1 and the 3rd port PI 3 is connected, and the 3rd port PI 3 side of the parallel 
circuit is grounded through the 1st capacitor CI 5. 

[0028] That is, between the 1st port PI 1 and the 2nd port P12, the high pass filter which passes the 
transceiver signal of DCS (1.8GHz band) and PCS (1.9GHz band) will be constituted, and the low pass 
filter which passes the transceiver signal of GSM (900MHz band) will be constituted between the 1st 
port PI 1 and the 3rd port P13. 

[0029] Drawin g 3 is the circuit diagram of the 1st RF switch which constitutes the RF module shown in 
drawin gj_ . The 1st RF switch 12 is equipped with the 1st - the 3rd port P21-P23, the control terminal 
Vcl, diodes Dl 1 and D12, inductors L21-L23, capacitors C21 and C22, and resistance Rl. 
[0030] And diode Dl 1 is connected so that an anode may be on the 1st port P21 side between the 1st 
port P21 and the 2nd port P22. Moreover, parallel connection of the series circuit which consists of an 
inductor L21 and a capacitor C21 is carried out to diode Dl 1. Furthermore, a cathode is grounded the 
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2nd port P22 side of diode Dl 1 through the inductor L22 which is a choke coil. 
[0031] Moreover, an inductor L23 is connected between the 1st port P21 and the 3rd port P23, it is 
grounded through diode D12 and a capacitor C22, and the control terminal Vcl is formed by the 3rd 
port P23 side of an inductor L23 through resistance Rl at the node of the anode of diode D12, and a 
capacitor C23. 

[0032] Drawin g 4 is the circuit diagram of the 2nd RF switch which constitutes the RF module shown in 
drawing 1 . The 2nd RF switch 13 is equipped with the 1st - the 3rd port P31-P33, the control terminal 
Vc2, diodes D21 and D22, inductors L31 and L32, a capacitor C31, and resistance R2. 
[0033] And diode D21 is connected so that an anode may be on the 1st port P31 side between the 1st 
port P3 1 and the 2nd port P32. Moreover, a cathode is grounded the 2nd port P32 side of diode D21 
through the inductor L31 which is a choke coil. 

[0034] Moreover, an inductor L32 is connected between the 1st port P31 and the 3rd port P33, it is 
grounded through diode D22 and a capacitor C31, and the control terminal Vc2 is formed by the 3rd 
port P33 side of an inductor L32 through resistance R2 at the node of the anode of diode D22, and a 
capacitor C31. 

[0035] Drawin g 5 is the circuit diagram of the SAW duplexer which constitutes the RF module shown in 
drawin g 1 . The SAW duplexer 14 is equipped with the 1st - the 3rd port P41-P43, SAW filters SAW1 
and SAW2, inductors L41 and L42, and capacitors C41-C44. Between the 1st port P41 and the 2nd port 
P42 The series connection of a capacitor C41, SAW filter SAW1, and the phase inverter 141 is carried 
out, and the series connection of a capacitor C41, SAW filter SAW2, and the phase inverter 142 is 
carried out between the 1st port P41 and the 3rd port P43. 

[0036] the phase inverter 141 — from an inductor L41 and capacitors C42 and C43 — becoming — the 
ends of an inductor L41 ~ a capacitor C42 ~ it minds C43 and connects with a gland. Moreover, the 
phase inverter 142 consists of an inductor L42 and a capacitor C44, and the SAW filter SAW2 side of an 
inductor L42 is connected between glands through a capacitor C44. 

[0037] Under the present circumstances, the inductance value of an inductor L41 and the capacity value 
of capacitors C42 and C43 are chosen, respectively so that the input impedance of SAW filter SAW1 
may be opened in the band (1.8GHz band) of DCS where the phase inverter 141 was connected to the 
2nd port P42. Similarly, the inductance value of an inductor L42 and the capacity value of a capacitor 
C44 are chosen, respectively so that the input impedance of SAW filter SAW2 may be opened in the 
band (1.9GHz band) of PCS where the phase inverter 142 was connected to the 3rd port P43. 
[0038] Drawing 6 is the circuit diagram of the 1st LC filter which constitutes the RF module shown in 
drawing 1 . 1st LC filter 15 is equipped with the 1st and 2nd port P51 and P52, inductors L51 and L52, 
and capacitors C51-C53. 

[0039] And the series connection of the parallel circuit which consists of an inductor L51 and a 
capacitor C51, and the parallel circuit which consists of an inductor L52 and a capacitor C52 is carried 
out between the 1st port P51 and the 2nd port P52, and the node of those parallel circuits is grounded 
through a capacitor C53 between. 

[0040] Drawing 7 is the circuit diagram of the 2nd LC filter which constitutes the RF module shown in 
drawing 1 . 2nd LC filter 16 is equipped with the 1st and 2nd port P61 and P62, an inductor L61, and 
capacitors C61-C63. 

[0041] And the series connection of the parallel circuit which consists of an inductor L61 and a 
capacitor C61 is carried out between the 1st port P61 and the 2nd port P62, and the ends of the parallel 
circuit are grounded through capacitors C62 and C63 between. 

[0042] Drawing 8 is an important section decomposition fluoroscopy perspective diagram of a RF 
module which has circuitry of drawing 1 . The RF module 10 contains a layered product 18. To a 
layered product 18 Although not illustrated The inductors LI 1 and LI 2 of a diplexer 11, The inductors 
L41 and L42 of the inductor L32 of the inductors L21 and L23 of capacitors CI 1-C15 and the 1st RF 
switch 12, a capacitor C22, and the 2nd RF switch 13, a capacitor C31, and the SAW duplexer 14, 
capacitors C42-C44, The inductors L51 and L52 of 1st LC filter 15, capacitors C51-C53, the inductor 
L61 of 2nd LC filter 16, and capacitors C61-C63 are built in, respectively. 
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[0043] Moreover, SAW filters SAW1 and SAW2 of the diodes D21 and D22 of the diodes Dl 1 and D12 
of the 1st RF switch 12, an inductor (choke coil) L22, a capacitor C21, resistance Rl, and the 2nd RF 
switch 13, an inductor (choke coil) L31, resistance R2, and the SAW duplexer 14, a capacitor C41, and 
SAW filter 17 are carried in the front face of a layered product 18, respectively. 
[0044] Moreover, it constructs in a base from the side of a layered product 18, and 18 external terminal 
Ta-Tr is formed by screen-stencil etc., respectively, and In the 2nd port P42 of the SAW duplexer 14, 
and the external terminal Tc, the control terminal Vcl of the 1st RF switch 12 and the external terminal 
Td the 2nd port P62 of 2nd LC filter 16, and the external terminal Tf The 2nd port P52 of 1st LC filter 
15, [ the external terminals Ta and Tb ] In the control terminal Vc2 of the 2nd RF switch 13, and the 
external terminal Pi, the 1st port PI 1 of a diplexer 1 1 and the external terminals Tk and Tl the 2nd port 
P72 of SAW filter 17, and the external terminals Tn and To The 3rd port P43 of the SAW duplexer 14, 
[ the external terminal Tg ] The external terminals Te, Th, Tj, Tm, Tp, Tq, and Tr turn into a grand 
terminal. 

[0045] Moreover, on a layered product 18, the metal cap 20 is put so that the front face of a layered 
product 18 may be covered. Under the present circumstances, the height 201,202 of the metal cap 20 and 
the external terminals Th and Tq of a layered product 18 are connected. 

[0046] The plan of each dielectric layer from which drawing 9 (a) - drawing 9 (h), drawing 10 (a) - 
drawing 10 (f) constitute the layered product of the RF module of drawing 8 , and drawing 10 (g) are the 
bottom views of drawing 10 (f). After a layered product 18 carries out the laminating of the 1st - the 
14th dielectric layer 18a-18n which consist of ceramics which used the barium oxide, the aluminum 
oxide, and the silica as the principal component one by one from a top and calcinates them with the 
burning temperature of 1000 degrees C or less, it is completed by making the upper and lower sides into 
reverse. That is, the 18n of the 14th dielectric layer turns into the maximum upper layer of a layered 
product 18, and 1st dielectric layer 18a becomes the lowest layer of a layered product 18. 
[0047] External terminal Ta-Tr is formed in the upper surface of 1st dielectric layer 18a. Moreover, the 
grand electrodes Gpl-Gp3 are formed in the dielectric layers [ 2nd, 4th, and 13th lb 1 18 /,d / 18 /, and 
18m ] upper surface, respectively, moreover, the 3- the capacitor electrodes Cpl-Cpl9 are formed in the 
6th, the 10th - the 12th dielectric layer 18c-18f, and the upper surface (18j-18L), respectively. 
[0048] Furthermore, the stripline electrodes ST1-ST26 are formed in the upper surface of the 7th - the 
9th dielectric layer 18g-18i, respectively. Moreover, Wiring Li is formed in the upper surface of the 18n 
of the 14th dielectric layer. 

[0049] Furthermore, the land La for mounting the diodes Dl 1, D12, D21, and D22 carried in the front 
face of a layered product 18, inductors L22 and L31, capacitors C22 and C41, resistance Rl and R2, and 
SAW filters 2 and SAW [ SAW1 and ] 17 is formed in the underside (inside of drawing 10 (g), 18nu) of 
the 14th dielectric layer. Moreover, the beer hall electrode Vh is formed in the 3rd - the 14th dielectric 
layer 18c-18n at a position. 

[0050] With such structure, the inductor LI 1 (refer to drawing 2 ) of a diplexer 1 1 is formed with the 
stripline electrodes ST4, ST13, and ST22, and an inductor L12 (refer to drawing 2 ) is formed with the 
stripline electrodes ST2, ST1 1, and ST21, respectively. A capacitor CI 1 (refer to drawing 2 ) moreover, 
with the capacitor electrodes Cpl6, Cpl7, and Cpl9 A capacitor C12 (refer to drawing 2 ) with the 
capacitor electrodes Cpl6, Cpl8, and Cpl9 A capacitor CI 3 (refer to drawing 2 ) with the capacitor 
electrode Cp4 and the grand electrodes Gpl and Gp2 A capacitor C14 (refer to drawing 2 ) is formed 
with the capacitor electrodes Cp7, Cp8, and Cpl2, and a capacitor CI 5 (refer to drawing 2 ) is formed, 
respectively with the capacitor electrodes Cp7 and Cpl2 and the grand electrodes Gpl and Gp2. 
[0051] Furthermore, the inductor L21 (refer to drawing 3 ) of the 1st RF switch 12 is formed with the 
stripline electrodes ST7, ST17, and ST25, and an inductor L23 (refer to drawing 2 ) is formed with the 
stripline electrodes ST3 and ST 12, respectively. Moreover, a capacitor C22 (refer to drawin g 3 ) is 
formed with the capacitor electrode Cp5 and the grand electrodes Gpl and Gp2. 
[0052] Furthermore, the inductor L32 (refer to drawing 4 ) of the 2nd RF switch 13 is formed with the 
stripline electrodes ST6 and ST15. Moreover, a capacitor C32 (refer to drawing 4 ) is formed with the 
capacitor electrode Cp6 and the grand electrodes Gpl and Gp2. 
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[0053] Furthermore, the inductor L41 (refer to drawing 5 ) of the SAW duplexer 14 is formed with the 
stripline electrodes ST5, ST 14, and ST23, and an inductor L42 (refer to drawing 5 ) is formed with the 
stripline electrodes ST 1, ST 10, and ST20, respectively. Moreover, with the capacitor electrode Cp3 and 
the grand electrodes Gpl and Gp2, a capacitor C43 (refer to drawing 5 ) is formed with the capacitor 
electrode Cp2 and the grand electrodes Gpl and Gp2 5 and a capacitor C44 (refer to drawing 5 ) is 
formed for a capacitor C42 (refer to drawing 5 ), respectively with the capacitor electrode Cpl and the 
grand electrodes Gpl and Gp2. 

[0054] Furthermore, the inductor L51 (refer to drawin g 6 ) of 1st LC filter 15 is formed with the stripline 
electrodes ST8, ST 18, and ST26, and an inductor L52 (refer to drawing 6 ) is formed with the stripline 
electrodes ST9 and ST19, respectively. Moreover, with the capacitor electrodes Cpll and Cpl4, a 
capacitor C52 (refer to drawing 6 ) is formed with the capacitor electrodes Cpl 1 and Cpl5, and a 
capacitor C53 (refer to drawing 6 ) is formed for a capacitor C51 (refer to drawin g 6 ) with the capacitor 
electrode Cpll and the grand electrode Gp2, respectively. 

[0055] Furthermore, the inductor L61 (refer to drawing 7 ) of 2nd LC filter 16 is formed with the 
stripline electrodes ST 16 and ST24. Moreover, with the capacitor electrodes CplO and Cpl 3, a capacitor 
C62 (refer to drawin g 7 ) is formed with the capacitor electrode Cp9 and the grand electrode Gp2, and a 
capacitor C63 (refer to drawing 7 ) is formed for a capacitor C61 (refer to drawing 7 ) with the capacitor 
electrode CplO and the grand electrode Gp2, respectively. 

[0056] Here, actuation of the RF module 10 which has circuitry of drawing 1 is explained, first, in 
transmitting the sending signal of DCS (1.8GHz band) or PCS (1.9GHz band) By impressing IV to the 
control terminal Vcl in the 1st RF switch 12, and connecting the 1st port P21 and 2nd port P22 of the 
RF switch 12 [ 1st ] The sending signal of DCS or PCS passes 1st LC filter 15, the 1st RF switch 12, and 
a diplexer 11, and is transmitted from Antenna ANT. 

[0057] Under the present circumstances, 1st LC filter 15 passes the sending signal of DCS and PCS, and 
is attenuating the higher harmonic of a sending signal. Moreover, in the 2nd RF switch 13, 0V are 
impressed to the control terminal Vc2, and the 2nd RF switch 13 is intercepted. 
[0058] Subsequently, when transmitting the sending signal of GSM (900MHz band), by impressing IV 
to the control terminal Vc2 in the 2nd RF switch 13, and connecting the 2nd port P31 and 2nd port P32 
of the RF switch 13, the sending signal of GSM passes 2nd LC filter 16, the 2nd RF switch 13, and a 
diplexer 11, and is transmitted from Antenna ANT. [ 1st ] 

[0059] Under the present circumstances, 2nd LC filter 16 passes the sending signal of GSM, and is 
attenuating the higher harmonic of a sending signal. Moreover, in the 1st RF switch 12, 0V are 
impressed to the control terminal Vcl, and the 1st RF switch 12 is intercepted. 
[0060] subsequently, in receiving the input signal of DCS In the 1st RF switch 1 1, impress 0V to the 
control terminal Vcl, and the 1st port P21 and 3rd port P23 of the RF switch 12 are connected. [ 1st ] By 
distributing the input signal of DCS to the 2nd port P42 side in the SAW duplexer 14 The input signal of 
DCS received from Antenna ANT passes a diplexer 1 1, the 1st RF switch 12, and the SAW duplexer 14, 
and is sent to the receive section Rxd of DCS. 

[0061] Under the present circumstances, the SAW duplexer 14 passes the input signal of DCS, and is 
attenuating the higher harmonic of an input signal. Moreover, in the 2nd RF switch 13, 0V are 
impressed to the control terminal Vc2, and the 2nd RF switch 13 is intercepted. 
[0062] subsequently, in receiving the input signal of PCS In the 1st RF switch 11, impress 0V to the 
control terminal Vcl, and the 1st port P21 and 3rd port P23 of the RF switch 12 are connected. [ 1st ] By 
distributing the input signal of PCS to the 3rd port P43 side in the SAW duplexer 14 The input signal of 
PCS received from Antenna ANT passes a diplexer 1 1, the 1st RF switch 12, and the SAW duplexer 14, 
and is sent to the receive section Rxp of PCS. 

[0063] Under the present circumstances, the SAW duplexer 14 passes the input signal of PCS, and is 
attenuating the higher harmonic of an input signal. Moreover, in the 2nd RF switch 13, 0V are 
impressed to the control terminal Vc2, and the 2nd RF switch 13 is intercepted. 

[0064] Subsequently, when receiving the input signal of GSM, by impressing 0V to the control terminal 
Vc2 in the 2nd RF switch 13, and connecting the 2nd port P31 and 3rd port P33 of the RF switch 13, the 
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input signal of GSM received from Antenna ANT passes a diplexer 1 1, the 2nd RF switch 13, and SAW 
filter 17, and is sent to the receive section Rxg of GSM. [ 1st ] 

[0065] Under the present circumstances, SAW filter 17 passes the input signal of GSM, and is 
attenuating the higher harmonic of an input signal. Moreover, in the 1st RF switch 12, 0V are impressed 
to the control terminal Vcl, and the 1st RF switch 12 is intercepted. 

[0066] In order according to the RF module of the example mentioned above to have the diplexer, 1st, 
and 2nd RF switches and SAW duplexers and for a SAW duplexer to perform separation with the 
receive section of the 1st communication system, and the receive section of the 2nd communication 
system, the number of RF switches can be reduced, consequently the number of diodes decreases, and it 
becomes possible to cut down the power consumption of a RF module. In addition, current becomes 
unnecessary at the time of reception. 

[0067] Moreover, in order to compound-ize the diplexer which makes a RF module, the 1st and the 2nd 
RF switch, and two or more sheet layers that become a list from the ceramics about a SAW duplexer to 
the layered product which comes to carry out a laminating, the adjustment property, damping property, 
or isolation property of each component can be secured, and the matching circuit between the 1st RF 
switch and a SAW duplexer becomes unnecessary during the diplexer, 1st, and 2nd RF switches in 
connection with it. Therefore, the miniaturization of a RF module is attained. Incidentally, it became 
possible to compound-ize an SAW filter to the layered product of 7.0mmx5.0mmxl.8mm magnitude at 
a diplexer, the 1st and the 2nd RF switch, a SAW duplexer, the 1st and 2nd LC filters, and a list. 
[0068] Furthermore, while a diplexer consists of an inductor and a capacitor, the 1st and 2nd RF 
switches consist of diode, an inductor, and a capacitor, a SAW duplexer consists of an SAW filter and 
the transmission line and the 1st and 2nd LC filters consist of an inductor and a capacitor, they are built 
in or carried in a layered product, since it connects by the connecting means formed in the interior of a 
layered product, a RF module can consist of one layered product, and a miniaturization can be realized. 
In addition, it becomes possible to be able to improve loss by wiring between components, consequently 
to improve loss of the whole RF module. 

[0069] Moreover, since the length of the inductor built in a layered product and the transmission line can 
be shortened according to the wavelength compaction effect, the insertion loss of these inductors and the 
transmission line can be raised. Therefore, while a miniaturization and low-loss-izing of a RF module 
are realizable, the miniaturization and high-performance-izing of a mobile communication device which 
carry this RF module are also simultaneously realizable. 

[0070] Drawing 1 1 is the block diagram showing a part of configuration of the triple band cellular- 
phone machine which is a mobile transmitter, and shows an example which combined PCS of DCS of a 
1.8GHz band, and a 1.9GHz band, and GSM of a 900MHz band. 

[0071] The triple band cellular-phone machine 30 is equipped with the receive section Rxg of the RF 
module 10 (refer to drawing 1 ) which compound-ized the front end section of Antennas ANT, DCS, 
PCS, and GSM, and the transmitting sections Txg and GSM of the receive sections Rxd and GSM of the 
receive sections Rxp and DCS of the common transmitting sections Txdp and PCS of DCS and PCS. 
[0072] And Antenna ANT is connected to the port PI 1 of the RF module 10, and the receive section 
Rxg of the transmitting sections Txg and GSM of the common transmitting sections Txdp and GSM of 
the receive sections Rxd, DCS, and PCS of the receive sections Rxp and DCS of PCS is connected to 
ports P43, P42, P52, P62, and P72, respectively. 

[0073] According to the triple band cellular-phone machine mentioned above, since the RF module with 
unnecessary current is used at the time of the RF module in which low-power-izing is possible, and 
reception, it becomes possible to lengthen low-power-izing of the mobile communication device 
carrying this RF module, and the time of the cell which awaits, and can realize non-current-ization at the 
time, consequently is carried in a mobile communication device. 

[0074] Moreover, it is small, and since the RF module of low loss is used, the miniaturization and high- 
performance-izing of a mobile communication device which carry this RF module are realizable. 
[0075] In the RF module of the example mentioned above to a layered product In addition, all the 
elements of a diplexer, Although the case where built some elements of a SAW duplexer in the 1st and 
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the 2nd RF switch, and a list, and the remaining elements of a SAW duplexer were carried in the 1st and 
the 2nd RF switch, and a list was explained A diplexer, the 1st and the 2nd RF switch, a configuration 
that mounted all the elements of a SAW duplexer in the list on the same printed circuit board, Or all the 
elements of a diplexer and the layered product which built some elements of a SAW duplexer in the 1st 
and the 2nd RF switch, and a list, The 1st and the 2nd RF switch, and the configuration that the 
remaining elements of a SAW duplexer were mounted in the list on the same printed circuit board may 
be used. 

[0076] Moreover, although the case where the phase inverter of a SAW duplexer consisted of 

concentrated-constant elements which combined the inductor and the capacitor was explained, the same 

effect is acquired even if it consists of distributed constant elements, such as a stripline. 

[0077] Furthermore, although the SAW filter explained the case where it was carried on the surface of a 

layered product, it may be carried in the cavity prepared in an underside or each field. 

[0078] Moreover, a package article is sufficient although the SAW filter explained the case of a bare 

chip. 

[0079] 

[Effect of the Invention] Since according to the RF module of this invention it has the diplexer, 1st, and 
2nd RF switches and SAW duplexers and a SAW duplexer performs separation with the receive section 
of the 1st communication system, and the receive section of the 2nd communication system, the number 
of RF switches can be reduced, consequently the number of diodes decreases, the power consumption of 
a RF module is cut down, namely, low-power-ization is attained. In addition, current becomes 
unnecessary at the time of reception. 

[0080] Moreover, in order to compound-ize the diplexer which makes a RF module, the 1st and the 2nd 
RF switch, and two or more sheet layers that become a list from the ceramics about a SAW duplexer to 
the layered product which comes to carry out a laminating, the adjustment property, damping property, 
or isolation property of each component can be secured, and the matching circuit between the 1st RF 
switch and a SAW duplexer becomes unnecessary during the diplexer, 1st, and 2nd RF switches in 
connection with it. Therefore, the miniaturization of a RF module is attained. 
[0081] Furthermore, while a diplexer consists of an inductor and a capacitor, the 1st and 2nd RF 
switches consist of diode, an inductor, and a capacitor, a SAW duplexer consists of an SAW filter and 
the transmission line and the 1st and 2nd LC filters consist of an inductor and a capacitor, they are built 
in or carried in a layered product, since it connects by the connecting means formed in the interior of a 
layered product, a RF module can consist of one layered product, and a miniaturization can be realized. 
In addition, it becomes possible to be able to improve loss by wiring between components, consequently 
to improve loss of the whole RF module. 

[0082] Moreover, since the length of the inductor built in a layered product and the transmission line can 
be shortened according to the wavelength compaction effect, the insertion loss of these inductors and the 
transmission line can be raised. Therefore, a miniaturization and low-loss-izing of a RF module are 
realizable. 

[0083] According to the mobile communication device of this invention, since the RF module with 
unnecessary current is used at the time of the RF module in which low-power-izing is possible, and 
reception, it becomes possible to lengthen low-power-izing of the mobile communication device 
carrying this RF module, and the time of the cell which awaits, and can realize non-current-ization at the 
time, consequently is carried in a mobile communication device. 

[0084] Moreover, it is small, and since the RF module of low loss is used, the miniaturization and high- 
performance-izing of a mobile communication device which carry this RF module are realizable. 



[Translation done.] 
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